WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



per 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCI) 



(51) International Patent Classification ^ : 
A61K7/08 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 91/10420 

25 July 1991 (25.07.91) 



(21) International Application Number : PCT/US9 1 /00239 

(22) International Filing Date: 11 January 1991 (11.0L91) 



(30) Priority data: 

464,796 



16 January 1990 (16.01.90) US 



(71) Applicant: S.C. JOHNSON & SON, INC. [US/US]; Patent 

Section, M.S. 077, 1525 Howe Street, Racine, WI 
53403-5011 (US). 

(72) Inventor: SRAMEK, John, A. ; 4 Redwood Court, Racine, 

WI 53402 (US). 

(74) Agents: RAKOCZY, Richard, E. et al; Patent Section 
M.S. 077, S.C. Johnson & Son, Inc., 1525 Howe Street, 
Racine, WI 53403-5011 (US). 



(81) Designated States: AT (European patent), AU, BE (Euro- 
pean patent), CA, CH (European patent), DE (Euro- 
pean patent), DK (European patent), ES (European pa- 
tent), FR (European patent), GB (European patent), GR 
(European patent), IT (European patent), JP, LU (Euro- 
pean patent), NL (European patent), SE (European pa- 
tent). 



Published 

With international search report. 



(54) Title: HAIR SPRAY PACKAGE WITH LOW VOLATILE ORGANIC COMPOUND EMISSION 
(57) Abstract 

Improved aerosol hair spray packages have reduced volatile organic compound emission during the useful life of the pack- 
ages. A hair spray composition (3, 25) is packaged in either a self-propelled aerosol hair spray package (1) or a pump spray hair 
spray package (20) containing a low delivery rate discharge means (6, 23). The hair spray composition (3, 25) contains a combina- 
tion of at least two polymers in weight ratios of 99:1 to 1 :99 differing in weight average molecular weight by at least 1.5, one of 
which is required to have a number average molecular weight of at least 100,000. This blend of polymers combines with the low 
delivery rate discharge means - 0.2-0.38 grams per second for the self-propelled hair spray package (1) and 0.06 to 0.012 grams 
per pump stroke for the pump spray hair spray package (20) - to provide an atomized hair spray composition having a volume 
mean particle size of 60± 12 microns for package (1) and 73± 13 microns for package (20). These packages are considerably 
smaller in size than conventional hair spray packages having higher discharge rates, but provide substantially the same number of 
uses per container as the larger size conventional hair spray packages. 
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IIAIR SPRAY PACKAGE WITH LOW VOLATILE 
ORGANIC COMPOUND EMISSION 
Technical Field 
5 This invention relates to an improved hair spray- 

composition dispensing package which provides reduced 
emission of volatile organic compounds through the use of a 
low delivery rate discharge means which is used to deliver a 
hair spray composition containing a combination of at least 
10 two polymers which act together to provide an atomized 

aerosol spray of a specific volume mean particle size. The 
packages may be in the form of a self-pressurized aerosol 
spray package or a pump-spray aerosol package. 

^•^ Backcfround Art 

In recent years there has been a great amount of concern 
over the contribution of volatile organic compounds to 
environmental pollution. Use of chlorof luorocarbons 
propellants in aerosol spray compositions have been banned in 

20 the United States for more than a decade. Emissions of 
hydrocarbons such as the volatile hydrocarbons used as 
aerosol spray propellants, for e.g., n-propane or isobutane, 
have come under increasing scrutiny as potential sources of 
air pollution as well as organic solvents commonly used in 

25 aerosol spray compositions such as ethanol. Thus, there is a 
need for improved aerosol spray compositions such as hair 
spray packages which permit the consumer to effectively style 
the hair, but which possess reduced emission of volatile 
organic compounds. 

30 Alternative means for producing aerosol composition 

packages with reduced environmental impact have been proposed 
that use compressed gases such as carbon dioxide or nitrogen 
instead of volatile hydrocarbon propellants as well as the 
use of pump-spray packages which employ no propellant 

3 5 whatsoever. Special valves and pumps have been developed for 

use with such packages. The valves employed in packages 
pressurized with compressed packages tend to be complex since 
the pressure over the life of the can must be carefully 
regulated so that the gas is not expended prior to the time 

4 0 that the last of the composition is discharged from the 
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package. Pump spray containers are more difficult to match 
with the compositions to be sprayed since there is no 
propellant and the pump spray unit itself must create 
adequate atomization of the hair spray composition. To work 
5 effectively, a hair spray composition must have a specific 
volume mean particle size. 

If the volume mean particle size of the hair spray 
composition is too small, then the consumer tends to use a 
lot of hair spray to style the hair. Much of the fine 
10 particles are lost to the atmosphere creating a pollution 
problem and waste of the product. If the volume mean 
particle size of the atomized hair spray composition is too 
large, the composition tends to wet the hair and render it 
sticky. The styling of the hair may even be lost in such a 
15 case. This also tends to be wasteful of product. In either 
case, the hair spray composition package tends to have a 
short use life. 

Several means for controlling the volume mean particle 
size of atomized hair spray compositions are known. For 
20 self -pressurized aerosol compositions, the orifices present 
in a typical aerosol valve can be varied in size to obtain a 
finer or coarser spray. Addition of a vapor tap orifice will 
cause the atomized hair spray composition to become finer and 
will reduce the discharge rate. The orifice size on the 
25 actuator button attached to the aerosol spray valve can also 
be modified to change the ultimate particles of the volume 
mean particle size of the hair spray composition. For 
example, U.S. Pat. No. 3,137416 to Shepherd et al. teaches a 
composition for an aerosol dispenser consisting of two 
3 0 immiscible liquid phases. 

This patent teaches the variation of the size of the 
vapor tap orifice and an aerosol spray valve to provide spray 
patterns from coarse wet sprays to finely atomized dry 
sprays. Examples 33 and 34 teach hair spray packages which 
3 5 have reduced spray rates of 24 grams /minute 

(0,4 grams/second) versus an average of 70 grams/minute (1,17 
grams/second) for conventional anhydrous product and points 
out that the lower spray rate is very advantageous as it 
provides a longer lasting product. The sprays are described 
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as finely fitoTni?:Gd, dry sprays which had good hair holding 
properties and drying times. Example 34 employs several hair 
fixative polymers and a plasticizer as well as 21.2% water 
and 49.4% etlianol along with 25% isobutane as a propellant. 
5 The water is employed so that the hair spray composition 
becomes a two phase composition which is said to reduce the 
flammability of the hair spray product. 

U.S. Pat. No. 4,192,862 to Pengilly teaches a hair spray 
containing a hair spray resin and a drag reducing agent which 

10 is typically a high molecular weight polymer which is used in 
a very small amount (less than about 0.3% by weight of the 
hair spray composition) to improve the holding power of a 
hair spray composition. From the examples given, it appears 
that the high molecular weight polymer being used as a drag 

15 reducing agent has an effect on the mean average particle 

size of the atomized hair spray composition being discharged 
from a pressurized aerosol spray composition package. 
Pengilly teaches that the inclusion of the drag reducing 
agent polymer can reduce the amount of hair spray inhaled 

20 into the lungs which he refers to as the "respirable 
fraction" of the product. 

Neither of the above patents appear to address 
themselves to reducing the volatile organic content emission 
of hair spray composition packages. 

25 

Summary Disclosure of Invention 
One object of the present invention is to provide an 
improved hair spray package which provides the same spray 
characteristics and holding power of a conventional hair 

30 spray package, but accomplishes this with the use of less 
hair spray composition per application and thus results in 
reduced volatile organic compound emission to the atmosphere. 
The hair spray packages of the present invention use less 
composition to obtain the same hair styling characteristics 

35 and thus have the advantage of improving air quality while at 
the same time possessing reduced production costs because 
less composition is needed per package. Another advantage of 
the present invention is that the hair spray packages can be 
from one-half to one-third of the size of a conventional hair 
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spray package while giving the same life as a larger 
conventional size package. This provides an economic 
advantage in that the packages themselves can be filled 
faster because they are smaller and the smaller packages use 
5 less raw material which must then be recycled or discarded. 

These and other objects and advantages of the present 
invention are provided by an aerosol hair spray package 
employing a delayed delivery rate valve and an actuator 
button which discharge the hair spray composition at a rate 

10 of between 0.20 and 0.3 8 grams/ second for a self-propelled 
aerosol spray composition and more preferably, between 0.24 
ane3 0.3 4 grams per second, and for a pump spray aerosol 
package, the rate of discharge is between 0.06 and 0.12 grams 
per pump stroke, and more preferably, is between 0.07 and 

15 0.11 grams per stroke- Thus, less composition is provided to 
the hair over a unit period of time. To compensate for the 
adverse effects the reduction of discharge rate has on the 
volume mean particle size of the hair spray composition, a 
combination of at least two different hair fixative polymers 

2 0 in a weight ratio of 99:1 to 1:99 is employed wherein at 

least one of the hair fixative polymers has a weight average 
molecular weight of at least 100,000 and at least one of the 
hair fixative polymers differs from the other in weight 
average molecular weight by a factor of at least 1.5. The 
25 hair spray composition itself contains from about 1 to about 
10 weight percent total hair fixative polymers where the 
amount and ratio of the hair fixative polymers present is 
such that in combination with the dispensing means selected, 
the volume mean particle size of 50% of the particles present 

3 0 in the spray being discharged are in the range of 60+12 

microns for a self-propelled hair spray package and from 
73+13 microns for a pump spray package. The solvents can be 
C2-C4 alcohols, water and mixtures thereof with no more than 
about 10% by weight of water for a self-propelled hair spray 
3 5 package and no more than about 25% water for a pump spray 
package. The self-propelled aerosol hair spray packages 
contain a propellant such as a volatile hydrocarbon such as 
isobutane and propane or a compressed gas such as nitrogen or 
carbon dioxide. Preferably, the hair spray compositions used 
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in the present invention are homogeneous, one-phase 
compositions . 

Because less solvent and, if present, organic propellant 
is used by the consumer when styling the hair, the consumer 
5 notices less solvent smell and the hair spray composition 
dries more quickly on the hair. By using the combination of 
polymers to control the hair spray particle size, the hair 
spray particles are optimized for application to the hair and 
wasteful overspiray is ininimized. Thus a smaller hair spray 
10 package having an optimized spray pattern is made available 
to the consumer at a lower cost and in a more convenient, 
smaller size, but possessing a useful product life which is 
comparable to n conventional hair spray package of from two 
to three times larger in volume. As noted, the containers of 
15 the present invention can be made lighter in weight than 
conventional liair spr-ay packag©e and thus present less 
material to be disposed or recycled when the hair spray 
composition within the package is exhausted. 

Another advantage of the present invention is that the 
2 0 combination of two or more hair fixative polymers to control 
the hair spray particle size permits the use of lower total 
hair fixative polymer solids content than is the case when a 
ffincflp hair fixative polymer is employed. This ha!=! a roptf 
advantage in that less hair fixative polymer is required in a 
25 hair spray composition. It also provides a formulation 

advantage because the weight average molecular weight of any 
one hair fixative polymer is not as critical to the 
performance of the hair spray composition on the hair because 
variations in molecular weight of the polymer can be balanced 
30 by changing the ratio of the hair fixative polymers present. 

Brief D escription of Drawings 
The above and other objects, features and advantages of 
the present invention will become apparent to those skilled 
35 in the art upon an examination of the following description 
and drawings which are merely illustrative of the present 
invention. In the Drawings: 

Figure 1 is a cross-sectional view of a self-propelled 
hair spray package of the present invention- 
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Figure 2 is a cross-sectional view of a pump spray hair 
spray package of the present invention. 

Best Mo de for Carrying Out the Invention 
5 This invention relates to an improved self-propelled 

aerosol hair spray package comprising, in combination, a 
pressurized aerosol container sealed with an aerosol valve 
containing an actuator button having an exit orifice in flow 
communication with said valve and an alcoholic hair spray 
10 composition sealed within the container, the improvement 
being characterized by (A) the valve being a low delivery 
rate valve capable of discharging the hair spray composition 
through the exit orifice at a rate of 0.20 to 0.38 grams per 
second and the hair spray composition comprises from about 1% 
15 to about lo% by weight of the total composition of a 

combination of at least two compatible hair fixative polymers 
in a weight ratio of at least 99:1 to 1:99, at least one of 
which differs in weight average molecular weight from at 
least one other by a factor of at least 1.5 and at least one 
20 of the polymers has a weight average molecular weight of at 
least 100,000 wherein the ratio of the polymers and their 
total weight present in combination with the aerosol valve 
and actuator button on the package results in a discharged 
atomized aerosol spray having a volume mean particle size in 
25 the range of from about 60+12 microns^ the remainder of the 
composition comprising a propellant and a solvent selected 
from the group consisting of C2-C4 alcohols, water and 
mixtures thereof, there being no more than about 10% by 
weight water present based upon the total weight of the hair 
3 0 spray composition. 

This invention also relates to an improved pump aerosol 
hair spray package comprising, in combination, a container 
fitted with an aerosol pump spray unit containing an actuator 
button having an exit orifice in flow communication with an 
35 alcoholic hair spray composition sealed within the container, 
the improvement being characterized by (A) the pump spray 
unit being a low delivery rate unit capable of discharging 
the hair spray composition through the exit orifice at a rate 
of 0-06 to 0.12 grams per pump stroke and (B) the hair spray 
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composition comprises from about 1% to about 10% by weight of 
the composition of a combination of at least two compatible 
hair fixative polymers in a weight ratio of at least 99:1 to 
1:99, at least one of which differs in weight average 
5 molecular weight from at least one other by a factor of at 
least 1.5 and at least one of the polymers has a weight 
average molecular weight of at least 100,000 wherein the 
ratio of the polymers and their total weight present in 
combination with the aerosol valve and actuator button on the 
lo package jresultm in a discharged atomized aerosol spray having 
a volume mean particle size in the range of from about 73+13 
microns, the remainder of the composition comprising a 
solvent selected from the group consisting of C2-C4 alcohols, 
water and mixtures thereof, there being no more than about 
15 25% water present based upon the total amount of hair spray 
composition present. 

Figure 1 illustrates a self-propelled aerosol hair spray 
package which can be employed in the present invention. The 
package itself is conventional in construction and employs 
20 components which are readily available commercially from 

American National Can Company of Greenwich, CT; Continental 
Can Company, U.S.A., Inc., of Stamford, CT; The Precision 
Valve Company of Vonkers, NY; Summit Packaging Systems, Inc., 
of Manchester, NY; and Calmar, Inc., of Watchung, NJ. 
25 Figure 1 illustrates one embodiment of an aerosol package 
which can be emp] oyed in the present invention. Thus, 
Figure 1 shows self-propelled hair spray package 1 which is 
composed of lower container 2 which can be of glass, plastic 
or metal containing hair spray composition 3 above which is 
30 head space 4. Container 2 is sealed by means of mounting 

cup 5 which is typically of a metal material and may contain 
a gasket material (not shown) between the points where the 
rim of mounting cup 4 is in sealing contact with container 2. 
Mounting cup 5 contains valve member 6 for dispensing the 
3 5 hair spray composition. Valve member 6 comprises a hollow 
stem 7 with valve 8 normally seated against stem gasket 9 by 
means of spring 10 (as shown, the valve is in the closed or 
non-dispensing position) . Surrounding the valve is a valve 
body 11 with tailpiece 12 having tailpiece orifice 13, 
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Attached to tailpiece 12 is dip tube 14 extending into hair 
spray composition 3. Hair spray composition enters dip 
tube 14 by means of dip tube opening 14 A. Valve body 11 also 
contains vapor tap orifice 15 for the separate entry of vapor 
5 from head space 4 . On hollow stem 7 is mounted an actuator 
button 16 containing a passageway 16A in flow communication 
with hollow stem 7 containing actuator button orifice 17, 
When valve member 6 is actuated by pressing down button 16^ 
valve 8 is unseated and the pressure of the propellant 

10 extrudes liquid hair spray composition 3 up dip tube 14 and 
through tailpiece orifice 13 into chamber 19 formed by valve 
body 11. Also, at the same time, vapor from head space 4 
enters the chamber through vapor tap orifice 15 and the vapor 
flnd liquid nqup>ouR phase ar^ intermixed in chambor IQ. This 

15 mixture enters hollow stem 7 through stem orifice 18, passes 
through passageway 16A, and is discharged from chamber 19 out 
through actuator button orifice 17 as an aerosol spray. 
Additional mixing occurs in chamber 19. 

As is known in the art, one can increase or decrease the 

2 0 discharge rate of hair spray composition 3 from package 1 by 
altering the diameter of one or more of the orifices present 
in the hair spray package. Generally, suitable aerosol 
valves can be obtained by selecting orifices from the 
following sizes: stem orifice of from 0.010 inches (0-25mm) 

25 to 0-016 inches (0-41 mm); tailpiece orifice of from 0.013 
inches (0.33 mm) to 0.016 inches (0.41 mm) and vapor tap 
orifice of from 0.0055 inches (0.14 mm) to 0.012 inches 
(0.30 mm). In the present invention, a relatively low 
discharge rate of from about 0,20 to 0.38 grams/second is 

30 desirable with from about 0.24 to 0.34 grams/second being 
more preferred. The '416 Patent to Shepherd et al. teaches 
some of the design considerations involved in selecting 
useful combinations of orifice diameters. 

For example, good results have been obtained using an 

35 actuator button having an actuator button orifice of 0.013 

inches (0.3 3mm) although a useful range is between from 0.010 
to 0.020 inches (0,25 to 0.51mm). Specific examples of 
valves and dip tubes which can be used in the present 
invention along with a mechanical breakup actuator button 
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having a 0.013 inch (0.33min) actuator button orifice are: 
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1?=* A p-rcsf isrr*=*rl dip tube inner diameter is the one found in 
Example B noted above. 

It is to be understood that the discharge rate of hair 
spray composition is also dependent upon the viscosity of the 
hair spray composition itself. As will be noted later, the 
20 non-volatile solids content of the hair fixative resin must 
also be matched with the specific valve, actuator button and 
dip tube selected to achieve the low discharge rate desired 
for use in the present invention. The discharge rate will 
also be dependent upon the pressure in the container as is 
25 well known in the art and can be adjusted by selection of 
propellant type, ratio of propellants, amount of propellant 
and initial pressurization level and procedure. 

Figure 2 illustrates a pump spray aerosol container of 
the type described in U.S. Pat. No. 4,051,983 to Anderson. 
3 0 Other pump spray packages can be employed provided that they 
are constructed to discharge from about 0.06 to 0.12 grams 
per stroke of the actuator button with a more preferred range 
being between about 0.07 and 0,11 grams per stroke of the 
hair spray composition to be delivered. 
35 Referring to Figure 2, pump spray hair spray package 20 

is composed of container 21 having male threads 22 which are 
screwed into female threads 23 in pump spray unit 24 until 
the top of the opening 21A of container 21 seals against 
gasket 24A. Container 21 can be constructed of a suitable 
40 plastic, glass or metal material. Container 21 is filled 
with hair spray composition 25. A protective hood 26 is 
snapped over the top of pump spray unit 23 to prevent 
inadvertent pressure upon actuator button 27 from dispensing 
composition 25. Actuator button 27 contains orifice cup 28 
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with orifice 29 through which the hair spray composition is 
dispensed. Pump spray unit 24 contains piston 30, a poppet 
31 against which rests spherical valve 32 which may be a 
stainless steel ball. Seal valve 33 on poppet 31 assists in 
5 forming a lower piston chamber 34A in accumulator 3 4 in which 
stainless steel spring 35 is located. Dip tube 36 is 
sealingly engaged into accumulator 34 and the lower end of 
dip tube 3 6 extends to the bottom of container 21 to draw 
hair spray composition 25 into dip tube 36 through dip tube 
10 opening 37 when actuator button 27 is depressed. Orifice 29 
is typically 0-012 inches (0.3 mm) in diameter although a 
useful range can be between from 0-005 inches (0-13 mm) to 
0,030 inches (0.76 mm). 

Although relatively high molecular weight acrylic resin 
15 hair fixative polymers are presently preferred for use in the 
present invention, it is believed that other hair fixative 
polymers which have been employed in the past for use in hair 
spray compositions can be employed provided that at least one 
of the polymers differs in weight average molecular weight 
2 0 from at least one other by a factor of at least 1.5 and 

provided that at least one of the hair fixative polymers has 
a weight average molecular weight of at least 100,000. To 
provide an effect on the volume mean particle size, the 
weight ratio of one polymer to another should be at least 
25 from 99:1 to 1:99 and more preferably, from 97:3 to 3:97. 
The weight average molecular weight is determined by 
reference to polystyrene standard reference polymers using 
gel permeation chromatography technigues. The determination 
of molecular weights by this procedure is well known to those 
30 of ordinary skill in the art and will not be described 
f urther - 

The limiting factor on the molecular weight of the hair 
fixative polymers to be employed is based upon the viscosity 
in solution with a solvent comprising C2-C4 monoalcohols such 
35 as ethanol, n-propanol, isopropanol, n-butanol, isobutanol 
and tert-butanol, water and mixtures thereof. For practical 
reasons, the amount of water in a self-propelled aerosol hair 
spray composition is limited to no more than about 10% by 
weight of the total composition including propellant, to 
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avoid the formation of emulsions due to the presence of 
volatile organic hydrocarbon propellants, if such are 
employed, and/or incompatibility of the hair fixative polymer 
being used with the water. Significant amounts of water are 
5 undesirable in hair spray composition since they also tend to 
wet the hair and cause it to lose style. For a pump spray 
composition, up to about 25% by weight of the composition can 
be water although it is often preferable to minimize the 
amount of water used in such compositions. To improve the 

10 compatibility of the hair fixative polymer with water ^ the 
hair spray resin can be neutralized with a base such as 
amines and ammonia. However, small amounts of water can 
sometimes help to reduce clogging of the aerosol valves by 
keeping polymers and salts in solution. 

1^ Ethanol and isopropnnol are preferred as solvents with 

ethanol being most preferred. Hair spray compositions may 
also contain small amount of other solvents which do not 
provide the hair spray with an unpleasant odor. Thus, small 
amounts of other types of solvents such as methoxyethanol and 

20 2-ethoxyethanol can also be included with the above described 
solvents . 

In self-propelled aerosol hair spray compositions, a 
propellant can be included within the container to pressurize 
the composition. Examples of suitable propellants can be 

25 liquified lower hydrocarbons such as n-propane, n-butane, and 
isobutane as well as dimethyl ether, nitrogen and carbon 
dioxide. All propellants are used in sufficient quantities 
to provide a pressurizing amount of such propellant within 
the aerosol hair spray package. It is generally known that 

30 by increasing the amount of volatile organic propellant, the 
particle size of an aerosol spray becomes smaller. Thus at 
high propellant levels, the blend of hair fixative polymers 
should be selected so that the particle size of the atomized 
hair spray composition is within the desired ranges. 

35 Generally, propellants are employed as from about 10 to 80% 
by weight of the hair spray composition and, more preferably, 
between 15 and 40% by weight of the total composition. 

The term ''hair fixative polymer" as used herein and in 
the attached claims is intended to mean a film-forming 
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polyiner which is soluble in the solvents used in the hair 
spray composition and is capable of forming a film and 
holding the hair of a user in place after evaporation of the 
volatile components of the hair spray composition. Hair 
5 fixative polymers are well known articles of commerce and 
many such resinous polymers are available commercially which 
contain radicals which render the polymers anionic^ cationic, 
amphoteric or nonionic in nature. To be useful in the 
present invention, at least one of the polymers employed must 

10 have a weight average molecular weight of at least 100,000 
and at least one other hair fixative polymer present must 
have a weight average molecular weight differing from at 
least one of the others present by a factor of at least 1.5, 
and more preferably, by a factor of about 2 to 10. 

15 This difference in weight average molecular weight is 

exploited by using a hair fixative polymer of one mol©Gular 
weight to modify the aerosol spray characteristics of the 
total hair spray composition due to its effect on the other 
hair fixative polymers present. For self-propelled aerosol 

20 hair spray packages, the desired volume mean particle size of 
the atomized spray is adjusted to be within 60+12 microns 
while a pump spray package is desirably kept at 7 3+13 
microns . 

By using a combination of hair fixative polymers (i.e., 
25 more than two can be employed although this is usually not 

desirable for reasons of economy and formulation simplicity) , 
a lower overall level of total nonvolatile hair fixative 
polymer content can be employed in the hair spray 
compositions used than would be the case if only one hair 
30 fixative polymer is used with a low discharge rate dispensing 
means. To achieve the desired volume mean particle size, one 
can combine a major amount of a polymer that is having a 
weight average molecular weight of greater than 100,000 with 
a minor amount of a second hair fixative polymer that is 
3 5 higher or lower in weight average molecular weight from at 
least one of the others present by a factor of at least 1,5 
or the reverse by starting with a polymer of less than 
100,000 weight average molecular weight. 
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In addition to its influence on hair spray particle 
size, the hair fixative polymer of greater than 100,000 
molecular weight provides improved hair styling 
characteristics. In some formulations, all of the hair 
5 fixative polymers can have a weight average molecular weight 
of greater than 100,000. 

Since high molecular weight polymers may act as 
thickening agents, their amount must be sufficiently low to 
permit an atomized aerosol spray to develop. The total amount 
10 of hair fixative polymer is between 1% and 10% of the total 
hair spray composition, including any propellant, and is 
preferably kept between about 2% and 6% depending upon the 
molecular weight of the polymers to minimize cost and to 
provide a hair spray composition having a viscosity that 
3r> permits it to be discharged from the hair spray package in 
the form of an atomized spray composition having the above- 
described particle size. This can easily be evaluated by 
formulating a hair spray composition and spraying from the 
aerosol spray package to be used. 
20 The present invention compares with conventional self- 

propelled aerosol compositions which typically use from about 
1-3% by weight of hair fixative polymers in that the 
compositions used in the present invention typically use from 
about 2-6% hair fixative polymers (depending upon the 
25 molecular weight of the latter polymers since less can and 
often must be used for compositions containing a significant 
percentage of high molecular weight polymer) . The discharge 
rate of current commercially available self-propelled aerosol 
hair spray packages is about 0.6-0.8 grams per second versus 
30 about 0.2-0.38 grams per second for the present invention. 
The container fill level for a typical size commercial self- 
propelled hair spray composition is from 7-9 fluid ounces 
(207-266 milliliters) versus about 2-4 fluid ounces (59-118 
milliliters) for packages of the present invention. in the 
35 present invention, the nonvolatile solids content delivered 
to the hair per unit time or per pump stroke is adjusted to 
be substantially the same as that provided by a conventional 
hair spray package so that the smaller packages of the 
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present invention last at least as long as the larger 
conventional hair spray packages. 

The hair fixative polymers may be any of those known to 
be suitable for holding the hair in a desired style which 
5 fall within the above-described molecular weight ranges and 
ratios, are "compatible" with each other and soluble in the 
solvent system used. At present, blends of anionic acrylic 
terpolymers of methacrylic acid, butyl acrylate and ethyl 
methacrylate of different weight average molecular weights as 
10 described below are preferred as hair fixative polymers for 
use in the present invention. The term "compatible" as used 
herein and in the claims is intended to mean that each hair 
fixative polymer preferably has the same ionic charge or is 
neutral in ionic charge, is soluble in the solvent system 
15 selected, and does not form a precipitate when one polymer is 
mixed with the other polymer (s) selected. As a general 
guideline, it is preferable to select a hair fixative polymer 
for blending which has the same ionic charge as the other 
hair fixative polymers present in the hair spray composition 
20 or to use a nonionic hair fixative polymer. Thus, a hair 

spray composition using an anionic polymer would employ other 
anionic or nonionic hair fixative polymers while cationic 
polymers would employ other cationic or nonionic polymers. 
Depending upon the ionic charge of the polymer, amphoteric 
25 polymers could be used with either cationic or anionic 
polymers as well as with other amphoteric or nonionic 
polymers. Nonionic polymers could be used with any of the 
other classes of polymers noted if they are otherwise 
compatible. 

3 0 Examples of anionic hair fixative polymers are 

copolymers of vinyl acetate and crotonic acid, terpolymers of 
vinyl acetate, crotonic acid and a vinyl ester of an alpha- 
branched saturated aliphatic monocarboxylic acid such as 
vinyl neodecanoate; and copolymers of methyl vinyl ether and 

3 5 maleic anhydride (molar ratio about 1:1) wherein such 
copolymers are 50% esterified with a saturated alcohol 
containing from 1 to 4 carbon atoms such as ethanol or 
butanol; and acrylic copolymers, terpolymers, etc., 
containing acrylic acid or methacrylic acid as the anionic 
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radlcal-containing moiety and esters of acrylic or 
Tnethacrylic acid with one or more saturated alcohols having 
from 1 to 22 carbon atoms such as methyl methacrylate , ethyl 
aery late, ethy] methacry late , n-butyl aery late, t-butyl 
5 aery late, n-butyl aery late, t-butyl methacrylate, n-butyl 
methaerylate, n-hexyl acrylate, n-octyl acrylate, lauryl 
methacrylate and behenyl acrylate, glycols having from 1 to 6 
carbon atoms such as hydroxypropyl methaerylate and 
hydroxyethyl acrylate, styrene, vinyl caprolactam, vinyl 
10 acetate, acrylamide, alkyl acrylamides and methacrylamides 
having 1 to S carbon atoms in the alkyl group such as 
methacrylamide, t-butyl acrylamide and n-octyl acrylamide, 
and other compatible unsaturated monomers. One specific 
exRmpa© im th© presently pr^f<?»rred ©muleion pQlym«ri»»d 
15 terpolymer of methacrylic acid, n-butyl acrylate and ethyl 
methacrylate (e.g., in a weight percent ratio of 31:42:27, 
respectively) . Another example is a terpolymer of tertiary- 
butyl acrylamide, acrylic acid and ethyl acrylate 
commercially sold by BASF Corporation under the name BASF 
2 0 ULTRAIIOLD(R) 8 (CTFA — Cosmetic, Toiletries and Fragrance 

Association — designation of Acrylate/Acrylamide Copolymer) . 
Such anionic polymers are known in the art as can be seen 
from an examination of U.S. Pat. Nos. 3,405,084 to Bohac et 
al.; 3,577,517 to Kubot et al.; 3,577,518 to Shepherd et al.; 
25 3,927,199 to Micchelli; 4,192,861 to Micchelli et al.; 

4,192,862 to Pengilly et al.; 3,928,558 to Cheesman et al.; 
and 4,240,450 to Grollier et al . 

Amplioterie polymers which can contain anionic groups 
derived from monomers such as t-butyl aminoethyl methacrylate 
30 as well as carboxyl groups derived from monomers such as 
acrylic acid or methacrylic acid can also be used in the 
present invention. One specific example of a amphoteric hair 
fixative polymer is one sold under the trademark AMPHOMER(R) 
by National Starch and Chemical Corporation which has the 
35 CTFA name of Octylacrylamide/Acrylates/Butylaminoethyl 
Methacrylate Copolymer and is described in U.S. Pat. No. 
4,192,8 61 as being a polymer of N-tert-octyl acrylamide, 
acrylic acid and t-butyl aminoethyl methacrylate. Examples 
of other amphoteric polymers are found in U.S. Pat. Nos. 
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3,726,288 to Nowak ©t al.; 3,981,987 to Link et al.; 
4,237,253 to Jacquet et al . ; and 4,358,567 to Hayama et al. 

Examples of nonionic hair fixative polymers are 
homopolymers of N-viny Ipyrrolidone and copolymers of N- 
5 viny Ipyrrolidone with compatible nonionic monomers such as 
vinyl acetate and terpolymers of ethyl aery late, butyl 
methacrylate and methyl methacrylate, Nonionic polymers 
containing N-viny Ipyrrolidone in various weight average 
molecular weights are available commercially from GAF 

10 Corporation such as homopolymers of N-vinylpyrrolidone having 
«in ftvorn^n molpcsular w*aiaht of. nbotit 630,000 poia by GAF 
under the tradename PVP K-90 and those having an average 
molecular weight of about 1,000,000 sold under the tradename 
of PVP K-120. More examples of such polymers are taught in 

15 U-S. Pat. Nos. 3,914,403 to Valan; and 4,378,345 to Okumura 
et al. 

Examples of cationic hair fixative polymers are 
copolymers of amino-f unctional acrylate monomers such as 
lower alkylaminoalkyl acrylate or methacrylate monomers such 

2 0 as dimethylaminoethyl methacrylate with compatible monomers 
such N-vinylpyrrolidone, vinyl caprolactam, or alkyl 
methacrylates such as methyl methacrylate and ethyl 
methacrylate and alkyl acrylates such as ethyl acrylate and 
n-butyl acrylate- Cationic hair fixative polymers containing 

25 N-vinylpyrrolidone are commercially available from GAF 
Corporation such as those sold under the tradenames of 
Copolymer 845 and Copolymer 937 (copolymers of N- 
vinylpyrrolidone and t-butylaminoethyl methacrylate of 
average molecular weight about 1,000,000) and GAFQUAT(R) 755 

30 and 755N (quaternary ammonium polymers formed by the reaction 
of dimethyl sulfate and a copolymer of N-vinylpyrrolidone and 
dimethylaminoethyl methacrylate of average molecular weight 
about 1,000,000) . 

As is known in the art, those polymers which contain 
35 acidic groups and are insoluble in water are usually used in 
their neutralized, water-soluble or water-dispersible form. 
Suitable neutralizing agents which may be included in the 
hair spray compositions of the present invention are alkyl 
monoamines containing from about 2 to 22 carbon atoms such as 
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triethylamine and laury latnine , and amino alcohols such as 
triethanolamine, 2-aTnino-2-inethyl-l , 3-propanediol and 2- 
ainino-2-Tflethyl-l-propanol . Other combinations of useful 
neutralizing agents are described in U.S. Pat. No. 4,874,604 
5 to Sramek. Similarly, cationic hair fixative polymers based 
on amines can be used in their acid salt form if it is 
desired to render them more water soluble. 

In addition to the components described above, the hair 
spray compositions may additionally contain minor amounts of 

10 other ingredients commonly used in hair spray compositions 

such as perfumes, plasticizers , glossing agents, detackifying 
agents, combing aids, antistatic agents, conditioners, 
silicone additives such as those described in U.S. Pat. No. 
4,871,529 to Sramek and the like. These types of additives 

15 are known to those of ordinary skill in the art and form no 
part of the present invention. 



Industrial Applicability 
Hair spray packages of the present invention are 

20 prepared by mixing solutions or dispersions of the hair 

fixative polymers together with the solvent to be used. This 
can be done in any order. Additives are then added although 
their order of addition is generally not critical either. 
Examples of the preparation of such compositions are given in 

25 the following Examples. After the hair spray composition is 
thoroughly mixed, it can be loaded directly into a pump spray 
container and sealed with a pump spray unit. It is preferred 
that the hair spray compositions be single phase and 
homogeneous to provide the user with a consistent product for 

30 application to the hair as a hair spray over the useful life 
of the hair spray package. 

If a self-pressurized aerosol hair spray package using 
volatile hydrocarbon propellants is desired, it is preferable 
to have all of the components of the hair spray composition 

3 5 mixed and homogeneous prior to the addition of such 

propellants to the composition. The package can be sealed 
with an aerosol valve prior to the addition of propellant or 
after the hair spray composition is sealed inside if the 
propellant is added through the valve. Alternatively, a 
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self -pressurized aerosol hair spray packages can be used 
where the hydrocarbon propellant is separated from the hair 
spray composition by using a two-compartment can of the type 
sold under the tradename SEPRO(R) can from American National 
5 Can Corporation. Similarly, compressed gas propellents can 
be added after the can is sealed. Another alternative is the 
use of an expanding bag self -pressurizing means such as that 
described in U.S. Pat. No. 4,513,884 to Magid in accordance 
with that patent. 
10 Since the discharge means (i.e., aerosol valve or pump 

spray unit) for the package is selected with the hair spray 
composition in mind, the aerosol spray produced is optimized 
for application to the hair with minimal waste due to 
overspray. The consumer does not have to change spraying 
15 habits learned from using conventional larger aerosol spray 
packages since the spraying time is selected to be the same 
as that from conventional higher discharge rate hair spray 
packages. The packages of the present invention can be one- 
half to one-third as large as conventional packages while 
20 giving relatively the same number of uses. By optimizing the 
particle size, more hair fixative polymer gets to the hair. 
The hair looks and feels better because a more even film of 
hair fixative polymer spreads over the hair and the junctures 
between individual hair strands are more evenly coated and 
25 held together. Finally, one half to one third of the 

solvent, and if present, volatile hydrocarbon propellant, is 
emitted into the atmosphere because only one third to one 
half of the hair spray composition is used relative to a 
conventional size can for the same number of hair sty lings. 
A smaller container also presents less cost to the 
manufacturer and less material to dispose and/or recycle. 

The following Examples are provided to show various 
aspects of the present invention without departing from the 
scope and spirit of the invention. Unless otherwise 
indicated, all parts and percentages used in the Examples are 
by weight. 

In the following Examples, a Malvern Laser Particle 
Analyzer, Model No. 2600C with a 300 mm lens, obtained from 
Malvern Instruments, England, (interfaced with a personal 



30 



35 
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computer programmed to provide analyses of the data obtained) 
was employed to measure the volume mean particle size of 
atomized hair spray compositions sprayed from the hair spray 
packages tested by depressing and holding the spray orifice 
5 of the package's actuator button 8 inches (20.3 cm) from the 
center of the instrument's measuring beam. The volume mean 
particle size is reported in volume at 0.5 which means that 
on average, 50% of the volume of the particles measured are 
larger than the particle size reported and 50% of the volume 
10 of the particles are the same or smaller. Likewise, some of 
the examples report a volume particle size at 0.9 which means 
that on average, 90% of the volume of the particles were no 
larger than the particle size reported. The measurements were 
conducted at 75^F- (23.9°C)- 

I" the Examples which employed a pump spray package of 
the present invention, the pump spray unit used was a 
modified Calmar MARK II pump spray unit from Calmar, Inc. 
described in the '983 Patent to Anderson having a 0.012 inch 
(0.30 mm) spray orifice with a reduced pump stroke to provide 
20 a discharge rate of about 0-09 grams per stroke compared with 
a typical delivery rate of about 0.14-0.16 grams per stroke 
for the conventional MARK II spray unit. The piston size of 
the units used for the present invention was o.l cubic 
centimeter instead of the reported commercial 0.14 cubic 
25 centimeter size. 

The following materials were used in the Examples: 
Ac.oiic_^oJ^m^^ was a terpolymer of 31% methacrylic 
acid, 42% n-butyl acrylate, and 27% ethyl methacrylate made 
by an aqueous emulsion polymerization process using a 

3 0 surfactant and no chain transfer agent wherein the resulting 
polymer (several different batches were used) had (via a gel 
permeation chromatographic technique using polystyrene 
standards) a weight average molecular weight (hereinafter 
"Mw") of about 700,000 and a sedimentation average molecular 

35 weight (defined in U.S. Pat. No. 4,529,787 to Schmidt et al. 
and hereinafter '^Mz'') of about 1,800,000. The polymer was 
used in the form of an aqueous emulsion at 40% nonvolatile 
solids content. The emulsion polymerization surfactant used 
was sodium tridecyl ebher sulfate, ammonium tridecyl ether 
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sulfate or aminoniuni lauryl ether sulfate with the latter 
ammoniuin salts being more preferred since they tended to give 
emulsions with less tendency to clog the aerosol valves. 

Acrylic Polymer B was an aqueous emulsion polymer of 
5 the same composition and nonvolatile solids content as 
Acrylic Polymer A, but was made using either 0.25% butyl 
mercaptopropionic acid ("BuMPA"^) or 0.34% iso-octyl 
mercaptopropionic acid ("lOMPA") as a chain transfer agent to 
obtain polymer batches having Mw about 140,000; and Mz about 
10 330,000- 

Acrylic Polymer C was an aqueous emulsion polymer of 
the same composition and nonvolatile solids content as 
Acrylic Polymer A, but was made using 0.68% lOMPA as a chain 
transfer agent to obtain polymer batches having Mw about 
15 70,000; and Mz 140,000. 

5 was 2-amino-2-methyl-l-propanol (95%) and 5% 
water from International Minerals & Chemicals Corp. 

DOW CORNING (R) 345 was decamethyl cyclopentasiloxane 
and octamethyl cyclotetrasiloxane, 75% (CTFA name: 
20 Cyclomethicone) from Dow Corning Corporation. 

LEXAMINEfR) L-13 was lauramidopropyl dimethylamine from 
Inolex Chemical Company. 

SCHERCEMOL 105 was isodecyl neopentanoate from Scher 
Chemicals, Inc. 

2^ UNION CARBIDE SILWETfR^ L-7^n::^ was a trimethylsiloxy- 

endblocked polymer of dimethylsiloxy units and 

(Cn3)SiO(Cxn2x) (OCfl^CII^) :^OII units 
(CTFA name: Dimethicone Copolyol) where x was believed to 
be 3^ the polymer contained 16% silicon content, and was 

30 reported to have a viscosity of from 70-130 centistokes (0.7 
X 10"^ to 1.3 X 10"^ meter per second), an average molecular 
weight of 3,000, density of 1.027 and a cloud point at 0,1% 
in water of less than lO^C, 



3 5 Examples 1-2 

These Examples describe the preparation and testing of 
3.5 ounce (104 milliliter) size self-propelled aerosol hair 
spray packages of the present invention estimated to contai 
24 average uses per container 
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The first hair spray composition (Example 1) was 
prepared by first neutralizing Acrylic Polymer B (Mw = 
136,000 and Mz = 322,000 using 0-25% BuMPA by adding the 
following together with stirring: 25.0 parts of Acrylic 
5 Polymer B, 1-334 parts of AMP-9 5, 2.0 parts of LEXAMINE L-13 
and 71.666 parts of 200 proof denatured ethanol (hereinafter 
"Polymer Solution 1") . A second polymer solution was 
prepared as above by adding the following together with 
stirring: 50.0 parts of Acrylic Polymer C (0.68% lOMPA) ; 
10 2.668 parts of AMP-95; 4.0 parts of LEXAMINE L-13; and 43.33 
parts of 200 proof denatured ethanol (hereinafter "Polymer 
Solution 2") . "Additive Concentrate 1" was separately 
prepared by mixing the following together with stirring: 0,5 
parts of UNION CARBIDE SILWET L-7602; 0.5 parts of DOW 
15 CORNING 34 5; 1.5 parts of fragrance; 5.0 parts of benzyl 
alcohol; 2.0 parts of SCHERCEMOL 105 and 90.5 parts of 200 
proof denatured ethanol. 

Example 1 had the following formulation: 10 parts of 
Additive Concentrate 1, 15 parts of Polymer Solution 1, 7.5 
20 parts Polymer Solution 2, 47.5 parts of 200 proof denatured 
ethanol and 2 0 parts of isobutane. A homogeneous mixture of 
the first four ingredients (80 grams) was placed in a 202 X 
314 lined tin plated steel aerosol container and using a 20 
inch (50-8 cm) Hg vacuum, 37 cubic centimeters (20 grams) of 
25 isobutane was placed inside the container which was then 
sealed with an aerosol valve and dip tube of the type 
previously described above as Example C. A standard actuator 
button was then placed on the valve of the package which was 
a mechanical breakup, 2-piece button with a 0,013 inch (0.33 
30 mm) button orifice (Seaquist No. 402-05480-13 Misty/Misty 
from Seaquist Valve, Division of Pittway Corporation) . 

The second hair spray composition was prepared by first 
preparing "Polymer Solution 3" using the same formula as for 
Polymer Solution 1, but using a batch of Acrylic Polymer A 
35 (Mw = 800,000) in place of Acrylic Polymer B, Example 2 had 
the following formulation: 10 parts of Additive 
Concentrate 1, 12 parts of Polymer Solution 2, 6 parts 
Polymer Solution 3, 52 parts of 200 proof denatured ethanol 
and 20 parts of isobutane. This composition was packaged in 
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the same type of hair spray package as described for 
Example 1 to obtain Example 2 . 

Each hair spray package was then tested with the 
following results. Upon initial testing after packaging, 
5 Example 1 exhibited a volume mean particle size of 50.6 

microns with a discharge rate of 0.270 grams per second with 
a 3 1/8 inch (7.94 cm) diameter spray pattern at 8 inches 
(20.3 cm) from the actuator button. Example 2 initially had 
a 70 micron volume mean particle size with a discharge rate 

10 of 0.298 grams per second with a 2.5 inch (6.35 cm) diameter 
spray pattern at 8 inches (20.3 cm) from the actuator button. 
After two months storage, both of the valves on the packages 
of Examples 1 and 2 had apparently become slightly clogged 
slno« the dt»»£Jhnrg«s ratp upon testing had jri««in to o.4 3 grams 

15 per second. 
Examples 3-4 

The hair spray composition used to prepare Example 3 
employed "Polymer Solution 4" having the following 
formulation: 25.0 parts of Acrylic Polymer B (0.34% lOMPA) , 
20 l.o parts of AMP-95, 2.0 parts of LEXAMINE L-13 , and 72 parts 
of 200 proof denatured ethanol. 

"Polymer Solution 5" was also prepared using 25 parts of 
Acrylic Polymer A, 1.0 parts of AMP-95, 2.0 parts of LEXAMINE 
L-13 and 72 parts of 200 proof denatured ethanol. The 
2 5 formulation for the hair spray composition used in Example 3 
was 28.0 parts of Polymer Solution 4; 2.0 parts of Polymer 
Solution 5; 0.1 parts of UNION CARBIDE SILWET L-7602; 0.1 
parts of DOW CORNING 345; 0.6 parts of benzyl alcohol; 0.2 
parts of SCHERCEMOL 105; 0.1 parts of fragrance; 41.9'parts 
30 of 200 proof denatured ethanol; 2.0 parts of deionized water 
and 25.0 parts of isobutane. A homogeneous mixture of all 
ingredients except the isobutane (75 grams) was placed in a 
202 X 314 lined tin plated steel aerosol container which was 
then sealed with an aerosol valve (and dip tube) of the type 
35 previously described as Example c. Using a 20 inch (50.8 cm) 
Hg vacuum, 2 5 grams of isobutane was filled through the valve 
into the container. The same standard actuator button used 
in Examples 1-2 was then placed on the package. 
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The formulation for the hair spray composition used in 
Example 4 was 17.0 parts of Polymer Solution 4; 3.0 parts of 
Polymer Solution 5; 0.1 parts of UNION CARBIDE SILWET L-7602; 
0.1 parts of DOW CORNING 345; 0.4 parts of benzyl alcohol; 
5 0.2 parts of SCHERCEMOL 105; 0.1 parts of fragrance; 2.0 
parts of deionized water; 52.1 parts of 200 proof denatured 
ethanol; and 25.0 parts of isobutane. This hair spray 
composition is packaged into the same hair spray package as 
described for Example 3 . 

10 The hair spray package of Example 3 was tested and 

found to have a volume mean particle size of 63.3 microns 
with a volume particle size at 0.9 of 125.4 microns and had a 
discharge rate of 0.27 grams per second. The instructions 
for use of this Jiair spray package are to style the hair as 

15 desired by spraying the composition onto the hair from a 
distance of 6-8 inches (15.2-20.3 cm) from the hair. The 
hair spray can also be used as a styling spray during styling 
of the hair. 

Example 5 

2 0 This Example shows the production of a pump spray 

aerosol package of the present invention. To prepare 
Example 5, ''Polymer Solution 6" was also prepared using 2 5.0 
parts of Acrylic Polymer C (0.68% lOMPA) ; 1,0 parts of AMP- 
95; 2.0 parts of LEXAMINE L-13 and 72.0 parts Of 200 proof 

25 denatured ethanol. "Polymer Solution 7" was also prepared 
using the same formulation as used for Polymer Solution 6, 
but Acrylic Polymer B (0.34% lOMPA) was used in place of the 
Acrylic Polymer C, The formulation for the hair spray 
composition used in Example 5 was 5.0 parts of Polymer 

30 Solution 6; 25.0 parts of Polymer Solution 7; 0.15 parts of 
UNION CARBIDE SILWET L-7602; 0.15 parts of DOW CORNING 345; 
0.6 parts of benzyl alcohol; 0,2 parts of SCHERCEMOL 105; 
0,15 parts of fragrance; 10.0 parts of deionized water; and 
58,75 parts of 200 proof denatured ethanol. 

35 This formulation was placed into a 3.5 ounce (104 

milliliter) screw top container onto which a modified MARK II 
pump spray unit was screwed to obtain the hair spray package 
of Example 5. The instructions for using this pump spray 
package are to style the hair as desired holding the package 
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from 6-8 inches (15.2-20.3 cm) from the hair while using 
quick, full strokes on the actuator button. If the pump unit 
should become clogged, rinse it under warm water until it 
becomes unclogged. The hair spray can also be used as a 
5 styling spray during styling of the hair. 

The volume mean particle size obtained for Example 5 was 
64-0 microns and the volume particle size at 0.9 was 102-6 
microns. 
Examples 6-8 

10 These Examples give further examples of hair spray 

compositions which can be placed in pump spray aerosol 
containers of the type described in Example 5 to obtain pump 
spray hair spray packages of the present invention. 

The following composition was placed in the same type of 

.15 hair spray package as described in Example 5 to obtain the 
hair spray package of Example 6: 28.5 parts of Polymer 
Solution 6; 1-5 parts of Polymer Solution 5; 0.15 parts of 
UNION CARBIDE SILWET L-7602; 0.15 parts of DOW CORNING 345; 
0.6 parts of benzyl alcohol; 0.2 parts of SCHERCEMOL 105; 

20 0.15 parts of fragrance; 10.0 parts of deionized water; and 
58,75 parts of 200 proof denatured ethanol. The volume mean 
particle size obtained upon spraying from this hair spray 
package was 75.5 microns and the volume particle size at 0.9 
for this hair spray package was 130 microns. 

25 The following hair spray composition was prepared and 

placed in the pump spray aerosol package of the type 
described in Example 5 to obtain a hair spray package of the 
present invention: 27.0 parts of Polymer Solution 6; 3.0 
parts of Polymer Solution 5; 0-15 parts of UNION CARBIDE 

30 SILWET L-7602; 0.15 parts of DOW CORNING 345; 0.6 parts of 
benzyl alcohol; 0.2 parts of SCHERCEMOL 105; 0.15 parts of 
fragrance; 10.0 parts of deionized water and 58.7 5 parts of 
2 00 proof denatured ethanol. The pump spray aerosol hair 
spray package of Example 7 was found to produce a spray with 

35 a volume mean particle size of 82.4 microns and a volume 
particle size at 0.9 of 141 microns upon spraying. 

The following hair spray composition is placed in a pump 
spray aerosol hair spray container package of the type 
described in Example 5 to produce the hair spray package of 
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Example 8: 1.0 parts of Polymer Solution 5; 19.0 parts of 
Polymer Solution 7; 0.1 parts of UNION CARBIDE SILWET L-7602; 
0-1 parts of DOW CORNING 34 5; 0.4 parts of benzyl alcohol; 
0.1 parts of SCHERCEMOL 105; 0.1 parts of fragrance; 10.0 
B psrtw of doioni^od water and partp: of 200 proof 

denatured ethanol . 
Examples 9-lQ 

These Examples demonstrate a small-scale salon test of 
an aerosol hair spray package of the present invention 
10 (Example 9) versus a hair spray package containing only 1 
polymer in the hair spray composition (comparative 
Example 10) . "Additive Concentrate 2" had the following 
formulation; 1.0 parts of UNION CARBIDE SILWET L-7602; 1.0 
parts DOW CORNING 34 5; 0.7 5 parts of fragrance; 6.0 parts of 
15 benzyl alcohol; 2.0 parts of SCHERCEMOL 105; and 89.25 parts 
200 proof denatured ethanol. 

To prepare Example 9: "Polymer Solution 8" was prepared 
having the following formulation: 25.0 parts of Acrylic 
Polymer B (0.34% lOMPA) ; 1.0 part of AMP-95; 2.0 parts of 
20 LEXAMINE L-13 ; and 72.0 parts of 200 proof denatured ethanol. 
The following hair spray composition was packaged into the 
same aerosol container type with the same type of valve and 
actuator buttons described for Examples 1-2 to prepare the 
hair spray package of Example 9: 28.0 parts Polymer Solution 
25 8; 10.0 parts of Additive Concentrate 2; 2.0 parts of Polymer 
Solution 3; 3 3.0 parts of 200 proof denatured ethanol; 2.0 
parts of deionized water; and 25 parts of isobutane. 

The hair spray package of Example 10 was prepared by 
adding the following hair spray formulation to the same 
30 packages described for Examples 1-2: 10 parts of Additive 
Concentrate 1; 3 0 parts of Polymer Solution 1; 4 0 parts of 
200 proof denatured ethanol; and 20 parts of isobutane. 

One hair spray package of Example 9 was found to have a 
discharge rate of 0.31 grams per second of hair spray 
35 composition (after partial use) having a volume mean particle 
size of 59,0 microns and a volume particle size at 0.9 of 
108.4 microns. 
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One hair spray package of Example 10 was found to have a 
dischairge r-ate of 0,279 grams per second with a volume mean 
particle size of 53.5 microns . 

Other hair spray packages used in the test were chosen 
5 at random and also evaluated for discharge rate and volume 
mean particle size with the following results: Example 9 for 
two different hair spray packages: discharge rates of 0.26 
and 0.27 grams per second with volume mean particle sizes of 
59-0 and 61.7 microns and volume particle sizes at 0.9 of 
10 108-4 and 116.5 microns, respectively. Two randomly selected 
hair spray packages of Example 10 had discharge rates of 0.23 
and 0.3 0 grams per second with volume mean particle sizes of 
58.4 and 59.6 microns and volume particle sizes at 0.9 of 
115.5 and 103.5, respectively. 
15 Professionally-trained hair stylists were used to 

evaluate the hair spray packages of Examples 9 and 10 in 
blind-labeled containers on the hair of 19 volunteer 
subjects- Although this sample size is small, the hair 
stylists slightly preferred Example 9 as being a better 
2 0 working spray. Each of the 19 volunteer subjects was asked 
to evaluate which of the hair spray packages they preferred 
upon using the product at home and evaluating it 6-8 hours 
later- In terms of hair ""Body", ten subjects preferred 
Example 9, one subject preferred Example 10 and eight 
25 subjects judged the two Examples to be egual. In terms of 
"Soft Feel" of the hair after spraying, five subjects 
preferred Example 9 (some remarked that the hair felt 
coated) , seven subjects preferred Example 10 and seven judged 
both Examples to be equal. In terms of "hold", eight 
30 preferred Example 9, one preferred Example 10 and ten judged 
both to be egual. "Overall", nine subjects preferred 
Example 9, three subjects preferred Example 10 and seven 
subjects judged both Examples to be equal. During the 
testing, one can of Example 10 completely clogged during the 
35 testing* 
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Wfiat I claim is: 

1. An improved self-propelled aerosol hair spray 
package comprising, in combination, a pressurized aerosol 
container sealed with an aerosol valve containing an actuator 
5 button having an exit orifice in flow communication with said 
valve and an alcoholic hair spray composition sealed within 
the container, the improvement being characterized by (A) the 
valve being a low delivery rate valve capable of discharging 
the hair spray composition through the exit orifice at a rate 

10 of 0.20 to 0.38 grams per second and (B) the hair spray 

composition comprises from about 1% to about 10% by weight of 
the total composition of a combination of at least two 
Gompntible hair fixative polymers in a weight ratio of at 
least 99:1 to 1:99, at least one of which differs in weight 

15 average molecular weight from at least one other by a factor 
of at least 1.5 and at least one of the polymers has a weight 
average molecular weight of at least 100,000 wherein the 
ratio of the polymers and their total weight present in 
combination with the aerosol valve and actuator button on the 

2 0 package results in a discharged atomized aerosol spray having 

a volume mean particle size in the range of from about 60+12 
microns, the remainder of the composition comprising a 
propellant and a solvent selected from the group consisting 
of C2-C4 alcohols, water and mixtures thereof, there being no 
25 more than about 10% by weight water present based upon the 
total weight of the hair spray composition. 

2. The package of Claim 1 wherein the ratio of hair 
fixative polymers of differing molecular weight is between 
97:3 to 3:97 and the difference factor between the molecular 

30 weights of the hair fixative polymers is in the range of from 
2 to 10, 

3. The package of Claim 2 wherein at least one of the 
hair fixative polymers is an anionic addition polymer 
containing carboxyl groups derived from acrylic acid, 

3 5 methacrylic acid, or mixtures thereof - 

4. The package of Claim 3 wherein the anionic polymer 
contains units derived from at least one ester of an acid 
selected from the group consisting of acrylic acid and 
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TTiethacrylic acid and a saturated alcohol having from 1 to 22 
carbon atoms . 

5. The package of Claim 4 wherein each hair fixative 
polymer is a terpolymer of methacrylic acid, n-butyl aery late 
5 and ethyl methacry late . 

6- The package of Claim 1 wherein the exit orifice of 
the actuator button is from 0.010 inches (0.25 mm) to 0.02 0 
inches (0,51 mm) and the aerosol valve has a stem orifice of 
from 0-010 inches (0.25 mm) to 0-016 inches (0-41 mm), a 
10 tailpiece orifice of from 0.013 inches (0.33 mm) to 0.016 
inches (0.41 mm), and, a vapor tap orifice of from 0.0055 
inches (0.14 mm) to 0.012 inches (0.30 mm). 

7. The package of Claim 6 wherein hair spray is 
discharged from the exit orifice at a rate of between 0.24 

J 5 and 0.3 4 grams per second. 

8. An improved pump aerosol hair spray package 
comprising, in combination, a container fitted with an 
aerosol pump spray unit containing an actuator button having 
an exit orifice in flow communication with an alcoholic hair 

2 0 spray composition sealed within the container, the 

improvement being characterized by (A) the pump spray unit 
being a low delivery rate unit capable of discharging the 
hair spray composition through the exit orifice at a rate of 
0.06 to 0.12 grams per pump stroke and (B) the hair spray 
25 composition comprises from about 1% to about 10% by weight of 
the composition of a combination of at least two compatible 
hair fixative polymers in a weight ratio of at least 99:1 to 
1:99, at least one of which differs in weight average 
molecular weight from at least one other by a factor of at 

3 0 least 1.5 and at least one of the polymers has a weight 

average molecular weight of at least 100,000 wherein the 
ratio of the polymers and their total weight present in 
combination with the aerosol valve and actuator button on the 
package results in a discharged atomized aerosol spray having 
35 a volume mean particle size in the range of from about 73+13 
microns, the remainder of the composition comprising a 
solvent selected from the group consisting of C2-C4 alcohols, 
water and mixtures thereof, there being no more than about 
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25% water present based upon the total amount of hair spray 
composition present. 

9. The package of Claim 8 wherein the ratio of hair 
fixative polymers of differing molecular weight is between 

5 97:3 to 3:97 and the difference factor between the molecular 
weights of the hair fixative polymers is in the range of from 
2 to 10. 

10. The package of claim 9 wherein at least one of the 
hair fixative polymers is an anionic addition polymer 

10 containing carboxyl groups derived from acrylic acid, 
methacrylic acid, or mixtures thereof. 

11. The package of Claim 10 wherein the anionic polymer 
contain?! unitR derived from at least omp sstpr of an acid 
selected from the group consisting of acrylic acid and 

15 methacrylic acid and a saturated alcohol having from 1 to 22 
carbon atoms. 

12. The package of Claim 11 wherein each hair fixative 
polymer is a terpolymer of methacrylic acid, n-butyl acrylate 
and ethyl methacrylate. 

20 13. The package of Claim 8 wherein hair spray is 

discharged from the exit orifice at a rate of between 0.07 
and 0.11 grams per stroke. 

14. The package of Claim 8 wherein the solvent is 
ethanol and the hair spray composition contains no more than 

25 about 10% water. 
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